We show that a two-level atom with a high transition frequency SO ω can be inverted via nonradiative interaction with a cluster of excited low frequency two-level atoms or quantum oscillators whose transition frequencies are smaller than SO ω . This phenomenon occurs due to the Förster resonant energy transfer arising during a train of quantum superoscillation of low frequency twolevel atoms. The suggested model could explain the mechanism of biophoton emission.
The phenomenon of SO is a counterintuitive mathematical effect showing that during some finite time interval, a sum of band-limited functions can oscillate with a frequency that is higher than the maximum frequency of their spectra [9, 10] . This phenomenon is widely used in such fields as quantum physics [6] [7] [8] , optics [11] [12] [13] [14] , and radiolocation [15] [16] [17] .
Let us consider a HF TLA with a transition frequency of SO ω and n clusters with N LF TLA's in each with frequencies 1 ,..., 0.9 n SO ω ω ω ≤ . We assume that all participating particles are confined to a subwavelength volume. Consequently, the energy is mainly transferred nonradiatively, by near fields. For simplicity, the interaction of LF TLA's with each other is neglected.
The system is described by the dipole-dipole interaction Hamiltonian [18] : Below, we consider a system of four clusters with N = 10 LF TLA's in each. For the sake of simplicity, we assume that in each cluster, all TLA's are the same.
As a result, we obtain a system of equations for c-numbers:
where j ω and j Ω are dimensionless and 1
In each equation, the last term describes attenuation in theτ -approximation, the corresponding relaxation rate is denoted as γ . For numerical calculations we set 0.001
The dynamics of HF TLA driven by the operator ˆ( ) F t , which plays the role of an external field, shows complex Rabi oscillations [24] . To obtain a noticeable inversion, ˆ( ) F t should resonantly affect the HF TLA transiton. This may occure during the SO train. Indeed if the relation F t π Ω ∆ ≈ is fulfilled, the inversion should achieve its maximum value due to the Rabi oscillations. We optimize the objective function The dynamics of the system with the parameters obtained during optimization is shown in Fig. 1 . The calculations show that there are several trains of SO. The first train lasts from 0 t = to 10 t π = (Fig 2) . Its spectrum is shown in Fig. 3 . As we can see, the harmonic with the frequency 1
comparison, we present a spectrum for a time interval without SO (Fig. 3) . Thus, during an SO train, the population inversion of the HF TLA should oscillate with the Rabi frequency F Ω , which is equal to The phenomenon considered can be generalized for the interaction of the HF TLA with quantum harmonic oscillators, i.e. with multi-level systems. The Hamiltonian for such a problem can be written as
where ˆj a and ˆj a + are operators of annihilation and creation of an excitation of the j-th quantum oscillator, 
Equations (4) for four quantum oscillators with initial conditions similar to the system of TLA's described above give the dynamics of the population inversion of the HF TLA very similar to the one shown in Fig.  1 .
If the initial state of the system is not an eigenstate of the Hamiltonian, then the energy of the system is not defined. There is an energy spread due to which the energy may be exchanged between LF and HF TLA's. For the inversion ˆ0 ij D < >≈ , the dimensionless energy spread can be estimated as
As in previous sections, ij ω are dimensionless. Since averages of cross-terms are negligible, we have ( )
Taking into account that, by definition, 21 ij D ≡ , for the energy spread we obtain ( )
Substituting the values given by the optimization into Eq. (7) we obtain We show that a HF TLA can be inverted by near-fields of spontaneously relaxing LF TLA's. This phenomenon occurs due to an excitation of the resonant Rabi oscillations of the HF TLA by a train of SO of the driving operator. This is demonstrated for a system in which the HF TLA is excited at the instant when the HF packet is terminated. This means that the relaxation of the HF TLA into the lower state is not resonant, i.e. it does not happen during the Rabi period, but due to the spontaneous radiation of a photon during the lifetime of the upper state.
